The lipoprotein of the Escherichia coli outer membrane is one of the knost thoroughly investigated membrane proteins (see reviews 3, 6) . The mRNA for the lipoprotein has been purified (4, 13) and the nucleotide sequence of the 5'-end, consisting of 89 bases, has been determined (10) . We have recently utilized the Southern filter hybridization technique (11) with 5'-32P-labeled lipoprotein mRNA and the restriction enzyme fragments of total DNA from various gram-negative bacteria to identify the DNA fragments carrying the structural gene for the lipoprotein (8) . It was shown that the E. coli lipoprotein mRNA hybridized specifically with one of the EcoRI and one of the HindIII fragments of total DNA not only from E. coli, but also from eight other gram-negative bacteria in the family Enterobacteriaceae as well.
In this paper we describe the mapping of cleavage sites for eight restriction enzymes surrounding the structural gene for the lipoprotein on E. coli chromosomal DNA by the Southern blot hybridization technique with 5'-32P-labeled lipoprotein mRNA. This is an excellent technique for physical mapping of E. coli genes with purified mRNA's.
MATERIALS AND METHODS
Bacterial strains. The following strains of E. coli K-12 were used: JF5519 F-aroD man argE lac gal rpsL gyrA (formerly nalA) recAl; JF5505 F-Ipp-2 (previously assigned as ipo [5] ) pps his proA argE thi gal lac xyl mtl tsx; JF5527 F-man lpp-2 pps thi his rpsL gyrA recAl; JF5519/F506 aroD+ lpp+ man' (7) .
Restriction enzyme digestions. Total DNA from cells were prepared as described previously (8 Fig. 2A and Table 1 (Fig. 3) .
In Fig. 3 (HindIIIi-PstIO), which is in good agreement with 7.5 kb obtained above. The 27-kb BgiII fragment was trimmed to 17 and 20 kb by a second digestion with EcoRI or BamHI digestion, respectively (Fig. 2C and Table 1). Thus, the restriction sites are arranged as BgiIII-(7 kb)-BamHI,-(3 kb)-EcoRI1-(17 kb)-BgiII2 (Fig. 3) . The distance between BamHI, and EcoRI, (3 kb (Fig. 2D and Table 1 ). The HpaI fragment of 6.1 kb was not trimmed by Sall digestion but trimmed to 3.5 and 1.5 kb by HindIII and PstI digestion, respectively ( Fig. 2D and Table 1 ). Thus, all cleavage sites discussed in this paper are arranged as shown in Fig. 3 (7) . In all cases in Ipp+ strains, only one hybrid band of the same size as shown in Fig. 1 since the ipp gene has been mapped at 36.5 min (5, 12) . However, it is unknown at present which side of the map in Fig. 3 is located at the 35-min side of the chromosome map.
The shortest fragment carrying the Ipp gene in Fig. 3 proves that the lpp-2 mutants contain a deletion mutation at the lpp gene locus (5) . The present result indicates that at least a portion corresponding to the 5'-end of the mRNA is missing in the lpp-2 DNA. The exact size of the deletion is unknown at present.
